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' ABSTRACT

~his thesis is ar interactive Fortran rojrart called
Fas7zlot which allows a ;eCSon to juicel; access the NPS IBY
3r33 graphics caabilities to pcoduce a professiornal Jraga.
No programmiLjy is recuired on tae part of tne user.
Z.svplot systematically asks the user suestions, the
resyons<s tc waich are utilized by tre Disspla soltware ,
systep tc output two and three diwensional graphs. IThis
crojram is available to any waval Postjradiate 3chool

computer user.
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The ability to clearlv present data in some «<ind of
€usily .nterpreted, visual manner is of considecacie 1mpor-
tance withirn an educational-research environkent such as the
Naval pPostyraduate School. 1o nearly a.ll of the various
departments, jra nic representation oI data is coastantly
€uployel as a Zeans tc illustrate and comwanicate siguiri-

cant fi;dinjs. The digital coamputer is a potentially

(5]
t
n

valiakle aile in providing this graphlc regreserntation.
capabiiity to output data ir a hijh-gjuality, fpubiistarle
format can gyrszatly erhance the Cclacity and visual appeal cf
ti.e overall publicaticn in wnich the Jraph appears. Prior
tc tre ccmplietion of this project, however, only those irndi-
viduals rossessing the programming knowledje and the tiie to
actually write a specific Fortran projram for tae graghic
display c¢f£ their data couaid take advanta e of this capa-
0ility. The need for a ,juick and easy method of inputtir; a
graph's yarameters and data into tae computer was Jdetermined
Ey the authcer to ke a significant one for the studerts and
facnlty comprising this academic community. Such a method
wou.d erikinate the need [or extensive programming time ardé
skiil and wculd allow a gjreater portion of the comaunity to
make use of the computer's graphics capability.

A graphics package develojed Ly ISSCO grachics scftware
(ceferred to as Dissgla) was purchased by the Naval
Pirstgraduate School tc be used for graphic display in
cun_unction with a variety of proyramuiny schemes. However,
there secemecd to be a lack of a Xnowledje vbase i1n the i1se cof
Disspla, anu few programs existed that em,loyed the systeu.
An interactive and nser~friendly program in which tle uiser

- haine A Shn1 3 R Aeste gnse v g g -
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is scqguentially stepped turcugh tie jraph developaent
process seemed to best meet the perceived reed £0r a juick
and easy method of inputting graph data. Suchu a projraa
wouid eliminate the reed for yfrogra@msn; skirl, would reuucCe
t.e time recuired to obtain a graph, and wou.d 1110w L vOne
tlhe cprorturity to develop a high-juality graphic disglay of
his data. In additicn, 1t would have tae intrinsic tenelat
o2 illustrating the seguence and irprforusation re,uirecents ol
Tisspla, gechaps stimulating interest ib ruture proyras uise
i

iss;.la as a vehicle for putting data in jraphical :Zorua.

Z. GCALS

The ckjective of this program was to develop an interac-
tive user-friendly carpacility for any individia. usirn, tae
I3 3G32 computer for the purpose of yrapaic dispiay. 1Ine
rame c¢f the program is Easypiot. In order to paximize the
assets available at the Naval Postjradiaate School, Zasyrlst
was designed for use in conjunction with any grapiics
terminal cagable of direct tie-in to the 13M 3033. When
uysed with Disspla, it is caparle of psovidiny tae guidance
needed for the user tc develop a ygraphic representation of
his/her data. The tyres of graphs available for data
display are two-dimensional (standard, semi-log, log-log)
ar.l threce-dipensional (standard). Graph correction and
a.teraticn are possikile with a usinimua of effort. The
crogyram was designed for the use of anyone wishing to make
high-gquality grapks guickly and easily, with no prograaming
involved.

Bl el FLl Nl SR kA BCR AR & -l N vh o o aad o0e o TN
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) II. AEPROACH IQ IHE PROBLEM
The rasic apirodach wds to write a singjle computer
Frojrae utisizirng the ISSCI software system, Jisspla, ir :
Fortran IV for use on the I3% 3033. The proyram COR:Sists of .
a series of separate subroutines for each paase J2f yragh (

develcraent. These subroutines are tceen called in a4 logical
segilernce, Jiiding the user througu tae design process to
procduce tre desired graph. The program is cozpietely inter-
active. It promots the user Zor all tue necessary iafcrra-

tion to depict tihe user's data in the Zora of two- or

24 aTxTammEmIE -

taree-dirensional graphs on aLy of tne graphical devices
waick can te connected to the I3% 2033. The user is jiven

tue cpticr cf either inputting the cuc-ve data at the

1
!

terainal or entering the stored curve data froam a file. 2
help menu is provided for definition and clarification oz
teras. Cnce the user nas achieved the desired Zorm for ais

graph, an electrostatic copy or a Versatec plot can easily

te nade. Due to the interactive nature of the progranm,
detailed kncwledge of Disspla progyraaming rejuirements is
not recessary on the part of the user. However, pricrc user
preparation in terms cf complete data and final desired

raph foram is uelpful for guick execution of the progranm.
wiadpy b
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III. SOLUTICN

4 workiig xncwledge of Disspla and the me+thod for its
nse in a Fcrtran program was necessary pIliorf to Leyginaing
tne task cf desijning the program. Cice that was obtained,
tihe first reciirement was that each paase of the grapn
deve.cguent process ke compartmentalized into separate
subrout.nes. The seccnd regalrement was that each sibrcua-
tirne direct (uestions to the user, elicit respoLses, ver.ly
that the rezsponses fall withirn establisaed paraaeters an.
ti.er. ccndition the responuses ICC roper use by Dissgla. k=
trir?d cegulremernt was that trne cails Zor eaca subroutine (e
iogicallv scguenced in an orlder which +0uird step the user
tirough tke design of a ,raph. Once aili the user's
reSpoRSes to the subrcutine zuestions were coliected anid tae
locaticns oI the data determired, the fourth reauirefent was
tuat a visuel displaj; of the user's grapn be showWwn. Wit.
t.is visual picture tefore the user, the editiLg pnase couli
Le entered. The fiZth re_uirenent was trat the editing
Fi.35€ aisc le compartmentalized utilizing aS many oi the
irit.ial subroutires as possipble. The user could taer zake
as many corrections and/or changes as needed or Lis gragh,
displayiny the updated versiorn as often as reguired. The
final requirement was that the coapieted jraph te eirther
stored Icr later reference (optioral) and/or prodaced in
karl ccpy oun any of tre various output devices availakle.

1
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: IV. BESOLIS AND CONCLOSIONS .

This preogram has Leern very effective 1rn aeeting the Leel

i of the saval Postgraduate Schocl commanity for a guicen arni

b €asy rethod of creatirng compua*er-,eneratel jrapiis. <CclLstant '
;i feelbacx frcm pregrasm users luring an extensive testing i
E prase allowed for correctior of all prowliems ard Inccrigcria- A
- tion ¢f tan rec:zcmaendations. Irn f£isal Zform, the projrac i
ﬁ nas a high Jdeyree of flexibility while resaiiing simgle <o i
2 use. ts cuntirnued widespread use amonj studeunts beyond tae i
- testing phace and its active groaotion by the computer g

center staff attest to its accegtance as a viable irterac- .

E tive grazhics system. The guality of 1ts output rn two- ani
t tiree-dimensional grarhic format is excellent (see Afprerdix
; C). The time rejuired Zor graghic production i1s minimal

3 wien compared to the time rejuired for writing a sejarate

§

anl ccmplete program for eacn Jesired jraph.

The capability of the program could Le ennanced in
several ways. First, ar improved method Oof Ziiiaj the
graphics data would lesson the amount 2f space taken on tne
user's A disk. Second, tne choice of having more than cre
sub.lct ared on a page could be added to allow for duaal
scales, grajhs, etc. Third, the taree-dimensional portion
cf the program could Le expanded to iaclude semi-log,
iog-leoy, and the ability to alter the persgective of viewlinj

tne graph.
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APEBENDIX A :

USERS GUILE TO THE EASYPLOT PROGRAM.

This program has teen written with the user in mind. It

LA S G die me
.

is corp.etely interactive and once tne proj ra2 has been
lovaded the user need cnly answer the ji1estions presented to
him.

Jse tre following fprocedure to invoke Zasjyplot:

1. Lcgon any IBM 2033 termirnal.

2. Qfttain the use of tempcerary storagje space Ly enteriny
the rollowing:

DEFIJYE STCREAGE 1M (ENTIR)

«shen PSWw '00023000 00030000°
- appears on the screen type in:

I CMS (ENTER)
4. At this point you are ready to start, type iL:
ZASYELOT (ENTER)

frvvv_r e
o] e
()

[ ]

Liid .
.
Coet

€. Fcllcw the instructions given asing the example.
d £ the approgriate

graphks_provided as a gui

e to inpnu
jraph data. F

13
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Figure C.1  Vertical Two-dimensional Standard Axes Example.
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EXAMPLES OF CHARACTER FONTS AVAILIBLE:

1 .STANDARD
2 CARTOG
3. SMPLX

4. SCMPLX
5. COMPLX
6. DUPLX

7. TRIPLX
8. 6OTH3IC
9. FUTURA
10. SERIF
0. LeEel

Q. FASHON
13. SWISSL
14. SWISSM
18. SWISSB -

Figure C.6 Lettering Style.

29




Tal

L ol L B S By VL B A T T L M Sl A AP G0 T AN AL A g e -
a¥ ~ LI W S Sl G AW ) v .-_V'v-v_?jr:—,v;—;- ....... [ a— .

LOAD WEIGHT (LB)

10
i

HELICOPTER DESIGN

25

LEGEND . e
a UH‘_l :

15

1

0.0 100.0 200.0 300.0 400.0 800.0
MAIN ROTOR SPEED (RPM)
FIGURE 1

Figure C.7 Demonstration Graph Initial.
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